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Microsoft Microsoft SQL Azure
Oracle Oracle Cloud
Yahoo! PNUTS
Vertica Analytic Database v3.0 for the Cloud
EnerpriseDB Postgres Plus in the Cloud
开源项目 HBase、Hypertable
其他 EnerpriseDB、FathomDB、ScaleDB、Objectivity/DB、M/DB:X













































































































































每台SQL Server VM同时安装了SQL 

































放弃Availability　放弃Partition Tolerance 　放弃Consistency 引入BASE






























1, “Hello World Bye World”
2, “Hello Hadoop Bye Hadoop”
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云数据库领域的研究问题-编程模型
Combine(K, V[ ]) {
Int count = 0;
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云数据库领域的研究问题-编程模型
Reduce(K, V[ ]) {
Int count = 0;




<Bye 1, 1, 1>
<Hadoop 2, 2>









































《云数据库》 厦门大学计算机科学系 林子雨 ziyulin@xmu.edu.cn 2011-11-15
参考文献
• [ChenZ09]Chen K, Zheng WM. Cloud computing: System instances and current research. Journal of Software, 
2009, 20(5):1337−1348.
• [DashKA09]Debabrata Dash, Verena Kantere, Anastasia Ailamaki: An Economic Model for Self-Tuned Cloud 
Caching. ICDE 2009:1687-1693.
• [LiuWW09]Qin Liu, Guojun Wang, Jie Wu: An Efficient Privacy Preserving Keyword Search Scheme in Cloud 
Computing. CSE 2009:715-720.
• [Hadoop]Hadoop, an open source implementing of MapReduce and GFS, http://hadoop.apache.org.
• [FengZZX11]Feng Dengguo, Zhang Min, Zhang Yan, Xu Zhen. Study on Cloud Computing 
Security.2011,22(1):71-83.
• [XuGDLS09]Meng Xu, Dan Gao, Chao Deng, Zhiguo Luo, Shaoling Sun: Cloud Computing Boosts Business 
Intelligence of Telecommunication Industry. CloudCom 2009:224-231.
• [QiQL09]Ji Qi, Ling Qian, Zhiguo Luo: Distributed Structured Database System HugeTable. CloudCom 2009:338-
346.
• [DeWitt08]D. DeWitt and M. Stonebraker. MapReduce: A major step backwards. DatabaseColumn Blog. 
http://www.databasecolumn.com/2008/01/mapreduce-a-major-step-back.html.
• [HoldenKBI09]Edward P. Holden, Jai W. Kang, Dianne P. Bills, Mukhtar Ilyassov: Databases in the cloud: a work 
in progress. SIGITE Conference 2009:138-143.
• [AbouzeidBARS09]Azza Abouzeid, Kamil Bajda-Pawlikowski, Daniel J. Abadi, Alexander Rasin, Avi Silberschatz: 
HadoopDB: An Architectural Hybrid of MapReduce and DBMS Technologies for Analytical Workloads. PVLDB 
2(1):922-933 (2009).
• [AhrensA11]Maximilian Ahrens, Gustavo Alonso: Relational databases, virtualization, and the cloud. ICDE 
2011:1254
• [AgrawalADE11]Divyakant Agrawal, Amr El Abbadi, Sudipto Das, Aaron J. Elmore: Database Scalability, Elasticity, 
and Autonomy in the Cloud - (Extended Abstract). DASFAA 2011:2-15
• [SoaresP11]Luís Soares, José Pereira: Improving the Scalability of Cloud-Based Resilient Database Servers. 
DAIS 2011:136-149.
• [IonRC11]Mihaela Ion, Giovanni Russello, Bruno Crispo: Enforcing Multi-user Access Policies to Encrypted Cloud 
Databases. POLICY 2011:175-177.
• [SimpleDB]Amazon Web Services. SimpleDB. Web Page. http://aws.amazon.com/simpledb/.
《云数据库》 厦门大学计算机科学系 林子雨 ziyulin@xmu.edu.cn 2011-11-15
参考文献
• [ChangDGHWBCFG08]Fay Chang, Jeffrey Dean, Sanjay Ghemawat, Wilson C. Hsieh, Deborah A. Wallach, 
Michael Burrows, Tushar Chandra, Andrew Fikes, Robert E. Gruber: Bigtable: A Distributed Storage System for 
Structured Data. ACM Trans. Comput. Syst. (TOCS) 26(2) (2008).
• [Bain09]Tony Bain. Is the Relational Database Doomed? http://www.readwriteweb.com/enterprise/2009/02/is-the-
relational-database-doomed.php..
• [Yoon11]Jong P. Yoon. Access Control and Trustiness for Resource Management in Cloud Databases. In the 
proceedings of Grid and Cloud Database Management, 109-131, 2011.
• [Wang08]Wang Zhongyuan. Massive storage leads to cloud database, China Information World, 2008.
• [ZhengYG99] Zheng Zhenmei, Yu Ge, Guo Min. Distributed Database, Science Press, 1999.
• [ChenCJOVWX10]Chun Chen, Gang Chen, Dawei Jiang, Beng Chin Ooi, Hoang Tam Vo, Sai Wu, Quanqing Xu: 
Providing Scalable Database Services on the Cloud. WISE 2010:1-19
• [Olofson06]C. Olofson. Worldwide RDBMS 2005 vendor shares. Technical Report 201692, IDC, May 2006.
• [Vertica2011]http://www.vertica.com/wp-content/uploads/2011/01/VerticafortheCloudDatasheet.pdf
• [EnterpriseDB]http://enterprisedb.com/solutions/postgres-plus-cloud-computing
• [ChangDGHWBCFG06]Fay Chang, Jeffrey Dean, Sanjay Ghemawat, Wilson C. Hsieh, Deborah A. Wallach, 
Michael Burrows, Tushar Chandra, Andrew Fikes, Robert Gruber: Bigtable: A Distributed Storage System for 
Structured Data (Awarded Best Paper!). OSDI 2006:205-218.
• [GhemawatGL03]Ghemawat, S., Gobioff, H., and Leung, S.-T. The Google file system. In Proc. of the 19th ACM 
SOSP (Dec.2003), pp. 29–43.
• [Burrows06]Burrows, M. The Chubby lock service for loosely coupled distributed systems. In Proc. of the 7th OSDI 
(Nov. 2006).
• [GonzalezHJLMSS10]Hector Gonzalez, Alon Y. Halevy, Christian S. Jensen, Anno Langen, Jayant Madhavan, 
Rebecca Shapley, Warren Shen: Google fusion tables: data management, integration and collaboration in the 
cloud. SoCC 2010:175-180.
• [GonzalezHJLMSSG10]Hector Gonzalez, Alon Y. Halevy, Christian S. Jensen, Anno Langen, Jayant Madhavan, 
Rebecca Shapley, Warren Shen, Jonathan Goldberg-Kidon: Google fusion tables: web-centered data 
management and collaboration. SIGMOD 2010:1061-1066.
• [GonzalezHLMMSSG10]Hector Gonzalez, Alon Y. Halevy, Anno Langen, Jayant Madhavan, Rod McChesney, 
Rebecca Shapley, Warren Shen, Jonathan Goldberg-Kidon: Socialising Data with Google Fusion Tables. IEEE 
Data Eng. Bull. (DEBU) 33(3):25-32 (2010).
《云数据库》 厦门大学计算机科学系 林子雨 ziyulin@xmu.edu.cn 2011-11-15
参考文献
• [CryansAA08]Jean-Daniel Cryans, Alain April, Alain Abran: Criteria to Compare Cloud Computing with Current 
Database Technology. IWSM/Metrikon/Mensura 2008:114-126.
• [DeanG04]Jeffrey Dean, Sanjay Ghemawat: MapReduce: Simplified Data Processing on Large Clusters. OSDI 
2004:137-150.
• [CooperRSSBJPWY08]B. F. Cooper, R. Ramakrishnan, U. Srivastava, A. Silberstein, P. Bohannon, H.-A. 
Jacobsen, N. Puz, D. Weaver, and R. Yerneni. Pnuts: Yahoo!'s hosted data serving platform. PVLDB, 1(2):1277-
1288, 2008.
• [CurinoJPMWMBZ11]Carlo Curino, Evan P. C. Jones, Raluca A. Popa, Nirmesh Malviya, Eugene Wu, Samuel 
Madden, Hari Balakrishnan, Nickolai Zeldovich: Relational Cloud: a Database Service for the cloud. CIDR 
2011:235-240
• [DeCandiaHJKLPSVV07]Giuseppe DeCandia, Deniz Hastorun, Madan Jampani, Gunavardhan Kakulapati, 
Avinash Lakshman, Alex Pilchin, Swaminathan Sivasubramanian, Peter Vosshall, Werner Vogels: Dynamo: 
amazon's highly available key-value store. SOSP 2007:205-220.
• [DasAA10]Sudipto Das, Divyakant Agrawal, Amr El Abbadi: G-Store: a scalable data store for transactional multi 
key access in the cloud. SoCC 2010:163-174.
• [HacigumusTHMPSCJ10]Hakan Hacigümüs, Jun'ichi Tatemura, Wang-Pin Hsiung, Hyun Jin Moon, Oliver Po, 
Arsany Sawires, Yun Chi, Hojjat Jafarpour: CloudDB: One Size Fits All Revived. SERVICES 2010:148-149
• [Stonebraker08]Michael Stonebraker: Technical perspective - One size fits all: an idea whose time has come and 
gone. Commun. ACM (CACM) 51(12):76 (2008)
• [SYBASE]David Loshin. Gaining the Performance Edge Using a Column-Oriented Database Management System. 
White paper of SYBASE Inc.
• [HBaseArchitecture]http://hbase.apache.org/book.html#architecture
• [SQLAzureArchitecture]http://msdn.microsoft.com/en-us/library/windowsazure/ee336271.aspx
• [Zookeeper]Zookeeper project, http://hadoop.apache.org/zookeeper.
• [Browne2009]Julian Browne. Brewer's CAP Theorem. January 11, 2009. 
http://www.julianbrowne.com/article/viewer/brewers-cap-theorem.
• [GilbertL02]S. Gilbert and N. Lynch. Brewer’s conjecture and the feasibility of consistent, available, partition-
tolerant web services. SIGACT News, 33(2):51–59, 2002.
• [Abadi09]Daniel J. Abadi: Data Management in the Cloud: Limitations and Opportunities. IEEE Data Eng. Bull. 
(DEBU) 32(1):3-12 (2009) .
《云数据库》 厦门大学计算机科学系 林子雨 ziyulin@xmu.edu.cn 2011-11-15
参考文献
• [IslamV10]Md. Ashfakul Islam, Susan V. Vrbsky: Tree-Based Consistency Approach for Cloud Databases. 
CloudCom 2010:401-404.
• [ChohanBKN11]Navraj Chohan, Chris Bunch, Chandra Krintz, Yoshihide Nomura: Database-Agnostic Transaction 
Support for Cloud Infrastructures. IEEE CLOUD 2011:692-699
• [KraskaHAK09]Tim Kraska, Martin Hentschel, Gustavo Alonso, Donald Kossmann: Consistency Rationing in the 
Cloud: Pay only when it matters. PVLDB 2(1):253-264 (2009)
• [LometFWZ09]David B. Lomet, Alan Fekete, Gerhard Weikum, Michael J. Zwilling: Unbundling Transaction 
Services in the Cloud. CIDR 2009.
• [AfratiU10]Foto N. Afrati, Jeffrey D. Ullman: Optimizing joins in a map-reduce environment. EDBT 2010:99-110.
• [PavloPRADMS09]Andrew Pavlo, Erik Paulson, Alexander Rasin, Daniel J. Abadi, David J. DeWitt, Samuel 
Madden, Michael Stonebraker: A comparison of approaches to large-scale data analysis. SIGMOD 2009:165-178
• [AboulnagaSSMKK09]Ashraf Aboulnaga, Kenneth Salem, Ahmed A. Soror, Umar Farooq Minhas, Peter Kokosielis, 
Sunil Kamath: Deploying Database Appliances in the Cloud. IEEE Data Eng. Bull. (DEBU) 32(1):13-20 (2009).
• [DasNAA11]Sudipto Das, Shoji Nishimura, Divyakant Agrawal, Amr El Abbadi: Albatross: Lightweight Elasticity in 
Shared Storage Databases for the Cloud using Live Data Migration. PVLDB 4(8):494-505 (2011)
• [CecchetSSS11]Emmanuel Cecchet, Rahul Singh, Upendra Sharma, Prashant J. Shenoy: Dolly: virtualization-
driven database provisioning for the cloud. VEE 2011:51-62.
• [XiongCZMPH11]PengCheng Xiong, Yun Chi, Shenghuo Zhu, Hyun Jin Moon, Calton Pu, Hakan Hacigümüs: 
Intelligent management of virtualized resources for database systems in cloud environment. ICDE 2011:87-98
• [RogersPC10]Jennie Rogers, Olga Papaemmanouil, Ugur Çetintemel: A generic auto-provisioning framework for 
cloud databases. ICDE Workshops 2010:63-68
• [CooperSTRS10]Brian F. Cooper, Adam Silberstein, Erwin Tam, Raghu Ramakrishnan, Russell Sears: 
Benchmarking cloud serving systems with YCSB. SoCC 2010:143-154
• [ShiMZHLW10]Yingjie Shi, Xiaofeng Meng, Jing Zhao, Xiangmei Hu, Bingbing Liu, Haiping Wang: Benchmarking 
cloud-based data management systems. CloudDB 2010:47-54
• [KossmannKL10]Donald Kossmann, Tim Kraska, Simon Loesing: An evaluation of alternative architectures for 
transaction processing in the cloud. SIGMOD 2010:579-590.
• [WangWGLO10]Jinbao Wang, Sai Wu, Hong Gao, Jianzhong Li, Beng Chin Ooi: Indexing multi-dimensional data 
in a cloud system. SIGMOD 2010:591-602.
• [ElmoreDAA11]Aaron J. Elmore, Sudipto Das, Divyakant Agrawal, Amr El Abbadi: Zephyr: live migration in shared 
nothing databases for elastic cloud platforms. SIGMOD 2011:301-312.
《云数据库》 厦门大学计算机科学系 林子雨 ziyulin@xmu.edu.cn 2011-11-15
参考文献
• [WangLWG11]Hongzhi Wang, Jianzhong Li, Jinbao Wang, Hong Gao. Dirty Data Management in Cloud Database. 
In the proceedings of Grid and Cloud Database Management, 133-150, 2011.
• [ThakarSCT11]Ani Thakar, Alexander S. Szalay, Ken Church, Andreas Terzis: Large science databases - are 
cloud services ready for them? Scientific Programming (SP) 19(2-3):147-159 (2011)
• [ThakarS10]Ani Thakar, Alexander S. Szalay: Migrating a (large) science database to the cloud. HPDC 2010:430-
434
• [Wood2010]Timothy Wood and Emmanuel Cecchet and K. K. Ramakrishnan and Prashant Shenoy and Jacobus
Van Der Merwe and Arun Venkataramani. Disaster Recovery as a Cloud Service: Economic Benefits & 
Deployment Challenges. Proceedings of the 2nd USENIX conference on Hot topics in cloud computing, 2010,8-8.


























《云数据库》 厦门大学计算机科学系 林子雨 ziyulin@xmu.edu.cn 2011-11-15
Department of Computer Science,  Xiamen University, November 15, 2011
